< 

V 

(19)B#HfcfW (JP) (12) & £g iffp j$ ^ $g (A) (ll)»HFfflK^BBS^ 

^¥10- 190065 

(43)&§BB ¥&10*p(1998)7fl21B 

(5i)intci.' mmn f i 

H0 1L 33/00 H0 1L 33/00 N 



*Mt* »*S©ft6 OL (£11H> 



(21)HW»# 


»H¥8 -350253 


(71)fcUHA 


000226057 








BJSfc#*lSI«c5££tt 


(22)tfiBB 


8 *p (1996) 12E27 B 




«ft»RSW±«f»TRl491#ffll00 






(72)SWi# 


*ft 








ttftJKHHnfrl:«t»»rW491#»10O BMfc 














(72)»W# 


m& 








»ft*ram*±f«IIBi491#«100 BSfc 














(72)f8"SH# 


mm m- 



























(54) ^««xr;-ensffl^«:LED^s 

(57) mm 



**^r*«»3KBEBRW**i«rfflt^fcLED**«fcBB 
MRfcW *MHli, BlP»JSiBfc*iv^TLEDf- 

UJiKLEDfy b W Bimftf- <fc o THiE $ ft oT« 




-1- 



[#fFfi*<o«£ffl] 

5 k mmm a m = -t- j ^&**r-r 5 38*sig 

flfrfS => — r j/SM* L E D =}- v ■7k.<r>% 1 <r> => 
58t#JSllB*0**gB„ 

[!S#Jf3] WIB^KOa-x^V^O^ffi^ ** 
©**£g. 

n^-t 5H#js 1 Kismo&ftggo 

«a>b5IlR£*v5 1 o-Cfo5lt*^ 1 Mfei&cDIBftg 
g. 

[!t*S6] il*Jl5|5*roPflPeBd5|^-®E(c2£Jl± 
BBS £*i,5 mMu$m\cmZiittm#mmk, 
BftfE L E D f- y ■? k dsm^ W IdgS&g £ tut i i: i: 
-f5 L E D^2§„ 

[0 0 0 1] 

[?§9!<oJi|-f5&«#lH *m&WK. *v9U h* 
%^sV-^%-?y\'9-ts.k'<rmHk*)/mi!Tk 

fflVVfc L ED^S£|Cg|-f 5 fcWCfcS. 
[0 0 0 2] 

[«%<OSffl 4-0, RGB Wfe 
*) (w^Vf, 1 0 0 Omc d^±|Cfc&^jgii5J¥4lC 
*3feRTffi*»3tiR^ (WTLED^s/yttfl-^. ) & 
«i«iH»3*wfc. r*uc#v\ ^fe^ (R) . «fe 

* (G) , Wfi* (B) t>m%*imti:&LED?-v7* 

m v ^s&»* $ -a- 5 r t -c? >vii ? - l e v&ymim. 

*7-±M9ttomW£k-v>m^ $-fe&^£fflv^:£ 

L-C6fe*tt#fe*4 

m\.xh&ft\c<\,\ z<DzkfrbmzQ&%*k'<o%. 

10 0 0 3]-*, LED^y^li«Hfc*fettf-^ 



tt, RGB^B (ifffi*) Y (Hfe^) (Dm&Kk- 28 

s^iroLED^y^^roie^isfe^^s^^fc 

5„ U*»U ^*^tR3SKffl^e>*l5LEDS^S§ 
4 if fc*iV >T tti^-f U t> 2 Wm&.±(» LED3--y7&m 
^T6fe**if^£tf5ift®tttt*v\, 
[0O0 4)*:-C*I(i)iAli > LEDf?^tS* 

Ttt©fe4£#»*RTIB*»**-r si-- Kt L"C*BI¥ 
5-1 5 260 9#&«, 4#P¥7-9 9 3 4 5f-^« 

T 6fe*fc if«* <0**fe&|g* $*5 r. t rtS-Cf 5„ 
[0 00 5] Afcttfcttu »3tS©3i^^- • s<> K 

\cmihtnt*yzf±i3:k'iz.mm-rz>o led??? 

It, LED^y^Kltbttfe^^/^^A^^/^ 
^hfc*Jl^*l««ttli:t««S**. ^tT, LEDf 
y rf^Wkt 5 *— ^ KSWfft ^(c L E D ^ 7"^ 6 

[0 0 0 6] ioi^, Wft*©»*^*-Ki» * 
^•t*v^rt+»4»«*»*-r5»*^>f Ki L 

•cfUffl-f5rt*s-et5. 

[0 0 0 7] 

[*K*5«pftuj;9i:-r5^1S] L*»L4*e>, **^ 
-f*- K»CfflVN?>^5^^^h • y-K±OSM*y7 p 
F*94 iflc*lCL ED^y^ , X^*«iR*^$*5 
t, 3B*«!B!lffilC33V^-Cfetfb*^C5»^d5fe5 o J; 

opt<ii, %%wsmmt^b%x\.Ex>^vfimm. 

4ift^C5. 

[0008] r©J:5 4**iWlii«r*«i-aciKJ: 
<, LED*^«lc:rt;fflL*»&K*j«t5*^S©feWI 

t?b^ **>■!>— t£k'<onmim\z&nz > wm*$L-r 
t*ic**»«d5ffi;T-t-5<aip]ici)5 1 ^ p pas**r-r 

5. WmmVi. ±IER3®^.*»S:b**«Slffi^*3(t 

5feptf e>^ii»-c'>4 < ns^gtc s&*4 if *s**"5i 

l-fe5„ 
[0 0 0 9] 
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lc*5V>T L E y T'SrEE-r 5 1 #K:»H PSBrtK a 
^:/Sl5#LED<f y?U:©Sgl© = -' X/^f%ts m 

14, LED*y7#«fc»JMfcWWfln?*>3i* 

fc» ^3t^Kds-fe y * A-eftissjifc-f y h y *a • r 

V^JW* 2 © 3-x -f >^SPiSr#-r 5»3t^fi-Ct> 

**V*10-C*>*»**lt*T»J!>S. s&ic«*mih 

MnffirtlcE&ftfcgfflEIIlt* ilUiELED^yT'id* 
H*ttteSWSiifcLED*SMi"C'b*>a. 
[0 0 10] 

[tfUfl] LEDfy/a§©fl(t)3-f 
5 B 2 © => - -r W V ^SP k "f 5 i t id i o T L E D y 

^^im ft ^ t (c J; 5 ft© ^ C r © £ * 5 
rt^ts. ^©fc*, S^IHJ©ftfflJc*JV>T'b5l3t 
W«©<ST*5'>*v^-3fc^363fe^rtg**3ia6li^LE 

[0011] 

[S9l0>Jtlka>J*M *g$8?>l#e>f4, «*©Hife©iiS 
[0 0 12] *«3SIW©«rtKJ:oT» &mtt^ms. 

(A) \C7frr&$\Z (a) , (b) , (c) , (d) , 

(e) , (f) ©ft<«*ft#gtcgcffl£ft5. 

•fSftl&fias-tft-eftRftS. 8Mw, LEDf^H 
*ffl3ft$*©a*#m ft5«fa 

(d) , (e) ©««-0»3t8S«i»Sft^fc»LEDf-y 
7**^ 5> ©fttfigftfeSlc ± o r ft JtXjA 3 ft 6 < 

X.6ft5„ Sfc, LEDf-y^feftfflSftSftlix ¥ 
<fi*L*a*ft3# (f) *>3. 



i o J; 9 ftftfc L E D ^ y 7*SiaofePtf PjISHI- ft 5 
£#x.?>ft5. 

[0 0 13]**:, LED?y7M:fcgft«K**1-« 
a-^v^TBfciiasEBS-erSi, SbWMlfcio-c 
LEDf? -7t>b<D% »SM - ftS tfetfit*. 
5. LEDfyyiSffi-CIl, LEDf y^bO 

^rm3fc*5«3t<*feSi- J: o rKM»aft if $ ft a 

S«lcii*DL3t©5Sai5 i i5</ £So r©*£H, =-r^ 
v^a©s«-efc5*««Hgftifis*fl:L^-r<, 
Wl-»4aiSd 5 fi;T-r5«lP]lcfe5i:#xe>ft5. 
[0 0 14] #JB38?Utt» 05 (B) ©$D<, LEDf 

(CLE y ^ififlw>*©tta**4 < mmcoi&rm 

SiJL5 5t©-Cfc5o 
[0 0 15] l/t\ f-y?9 

1'7*LEDS:l!2lC^'t <> f-y 7>*>f 7*L E D t LXft 
Sm«fc#LRfltt#^J8£ftfc^y^-^*ffl^fc. 00 

Dxy^;6S:*#*i^J!ifc±oT^#VrV ^Sft 
-tl^S, LED^y7*©=frfl;ffit^eB»ffit»i, -eft€ 
ft^i»«:fflv^l7W-lr-#^7 f 'f ^^$ftT^^5. MSB 
©LED^yT'itrffKDa-T 1 ^ v^SBt un^if 

'>»Jig«ra*U«j!»$*fc. fttS52©=—r-f^^ 
t LT, 3->«JH©S»«fK (RE^SmJ 3 
(A 1 a y ) 5 0 12 : C e «3tftft*^** 

[0016] |i03-f^y^i:f 
art, aMMWs*4oT^3. ia2©*a<»i© 

A/«PD*ffitt«r!:6. * 1 ©=— 7^ y^§B-S5|ui«s^ 
Sr 1 5 r. t J; *) « 2 © => — r 4 V ©£#;&«£ 
<tt)*^ifilr*©5ri:^i6i:ft5. roipM 
^tt, » 1 ©a-T^ y^T?fc«3i*^'>»JB©*Sft 

rftK£935«Wft#KgH£'>ft< L, iOfi^trb 
J WS[(STO^ftt''383t8«fc-f*wt*5t?#S. £1 

t, *sl6K©«fiesB«•^c:ov^TPJ^•rs„ 

[0017] (a-x-f^^SCl 0 1 , 102, 20 
1, 202, 401, 40 2) *mm<»^-v- 4 *S 7 
SSttt, LED^y^^a^ftif^b^S-rSt© 
•CfeS, a-^-f V^tt, LED^yyilCSftbft 
5t©Tfc9'>ft< i: t-gUlCLED'fyT'^b©^ 
J: o T®>e $ ftW«3t«r5l3t1-5*3t^K«r^tf« 
flW^^-ftirt?fc5. V^ftlcLTfca-x-O'^SB 
tt, LED^y^!ii>b©nr«3t©fT«SSMSre»$*S 
£ fc I- ± 9 L E D ^ y 7* £ £5t««;&»6 ©^T«3t*+» 
Sfeftif$-e:e>ft5t©-C«)5. *K«K©=>- 
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it hv> <fc 0 t> L E D 7 v -ffr b&ffi £ tlfc*^3tB«l6 
or, g*<0 

[0 0 18] J|Sl<03— r>f 0U, |2(D3 

U «ft5«-»*rffi^Tt)J:v\ *4a#fi*JI!^a» 

4i^m£/8^a^i:tfS#*U\> £©J;5 4=»— ^-f 
>^«*«^aftfttt^&l/ttt, 

[0019] JUiatf/xr*JII2©=i-9 i -f 
#fc*a£i:as-e*a. «WBt*#S*«ci:fcJ:o 

a, *#»4*wsHfcL-ctt, mt 

[0020] *fc, a^-ryy«©4imtt, ^-/v 

fcfc^Ttt, L E D^y ^W«ttl7>f *-4 if (ca>J&> 
S^a^JMWSA*: J: 9«nS*a r. t fctrt a d 
[00 2 1] ®«Wt) *R»M^fflv^t>tt**3tft 

ED^y^6*3tLfcpra3fefc, 

8 pr«3fedS*lfeH« 4 if £ & a LEDfym 

co pj^3t t * x o rae £ *v»3fei- as*»ir<0 *r 

ft****t?ix*«)3J|[ft (*fe3R, 

*>b©»*t, *S^*3*afceft*©»3fcfe«* 

EDfy^b ©38* i: b CD3S# t # 3 

-f v^«4if£SiSrai&S#S>a 0 r<D<fc5 4B88 



1^ ***Kfc»JB4ifi:WJt*^a*, 
a £ fc fc i 0 6fe*r£Mt*fi4 <!f ffit<ofef|&tl#: 

fcj»-e# a Q 

[0 0 2 2] Sbfc, j^eDa—r-f Vi/»rtJC43«tS 
[0 0 2 3] <fc#, LED^y^ 

A^^K«W*Mfc*d>ot»«i*#*< 45 
fc JMHWM* b <OzK#<0§£«£g tt^-T V *LEDfy 
:/a>bco3HKU flMtM*4^1B»asj:0^4<£#* 
®co^ft$rfli®Ji-a-i:t>rtao LfctfoT, tefflg 

^iciora^ii^i-ar idsrtao w<z><fc54, s 

tt«»*4if*iia**ari: 
[0 0 2 4] ¥*(W*Ji^J:oTaiE*ix5a*4fcK 

sxmftif 

«*ot>©#*rfb*ia. A*«4***iti:urr4, 

^y u>*R*fM*fc y * Att^£*xfc^ y M> * A • 
T^^^.^yhSMtfcS (RE^S 
m x ) 3 ( A I i- y Ga y ) 5 0 12 :Ce (0^x< 1, 0 
Sy^l, fit, REfi, Y, Gd.La, Lu, Sc 

^b4aw±9W^*iia^4< fct-a<D7c*-e*> 

a o ) &?tf¥tfb*lfi. a*^Wi:bT (RE 

i-xSm x ) 3 (Ali-yGay) 5 0 12 : C e ^rfflV^fc^ 

^^^3tStcffiV^fcLED^y7 p i:Si-a^V^^i 
ifi^LTiae^HWKSi: LT (Ee) =3W- cm 
" 2 J^Jil 0W- cm" 2 KTIi:43V^rtiasSft*fc+»4B 

*^#-ra^*^gi:-ra r t*-e* a Q 

[00 2 5] (RE^SmJ 3 (Al w Ga y ) 

5 o 12 : cetm hmi&ntc^ % 
«-iE4iffcs*arfc#-e*5 0 *fc, ^*t 0 -^t>5 

3 0 nmf+^Cfet) 7 2 0 nm^tSHK^D- K4 

co a i (D-®*G a -cfift-rar t^fotwrnuak 

*fcJHa<DY©-SR«rGd-C«»'taci: 

a - ir "e»3tfe«r»JKW^gi»i-a r t »^mv 
^«c*Abna4ifaft«¥»*o#fe3R»*t3fij« 
a 0 

[0 0 2 6] COJ:5 4S*fttt:, Y, Gd N Ce. S 
nu A 1 % LaMG a C01^3(sf^: LTSW^ XttiMR 
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mifrO+Mzlg&LXBm&ftZ. Xfi, Y, Gd, C 
i:, ■MfcTA'SsfrA. m\frX x ) 7J**b'b&m&LX 
1 3 50-1 4 50° C©fi£*5H^2~5B$K|j&£l, 

**fcfl*a-J-;. b X'&Z ZbtfXZ 

So 

[0 0 2 7] ttHinojBttSBlcttvt-c, 

Al, Ga> Y, LaStJ!Gd J ?'Sniro-&*l:*W<e5 
2««EU:© (RE x _ x Sm x ) 3 (Al x _ y Ga y ) 
s O l2 : Ce*3fefc*a£-£tfTRGB©«**5»:a 

[00 2 8] 203, 40 3) 

4LEDfyyii, MOCVDffi^lC<t»9SS±|C I n 

G a N«0¥W**SXJI fc LT»***5 H t 

5 0 LTtt, MI Sflte, P I NS5^» 

pn»«-« if ^umm&z^rty 

[00 29] y 0 A*ft^¥ttfl:*4fcjfl Lfc& 
fi*Ifil:iit77'ft 1 *tf*A\ sic, s 

tW*U\ i<0f-7ri'-1rSfi±lCGaN, A 1 N 

■f S&flstfy 9A¥ttflE*JMts*s. «fls# 

i, Ge. Se, Te. C^aS^AI" * - 

tt, PlK-^yKt*5Zn, Mg, Be, Ca, S 
r. BiflftK-ms. 

[0030] y A^ft^-te^flstt, ph k— 



94 Its K«©33***1-ay WSHfc1-*^-f 

[00 3 1] *R»MO*3t36atc*JV>Tafe^S:3g3t 

^B3tSigtt 4 0 0 n m^± 5 3 0 n m^T#$f£ L 
<> 4 20nm£Jl±4 9 0nm^T^«t>)»*LV> 0 L 
E D ?■ v -7° b MftVon b <Otom$:*tl?fli. *» lfi>± 
5fc*|C(4, 4 50nm»±4 7 5nm«T* ! $t)l:ff 

s»7©l&, »*Mt*»fi$**^*V*H;, BBS JVC 

*-«r»*-t-5 l e nf- v m\c&m£n% Z b bX 

**3t«ll t + * r fc f> T? * 6. 
[00 32] (vjryh • y — Kl 0 4) v^h • ]} 
-K10 4J4, LEDfyT"! 0 3&&m£ltZ>bmz 

!>>-h • y-KSrLEDf-j/7*©*a«ffit tffdffli- 

[0033] -rvisv • y-KoA(W&tt««»tt:fcL 

•C(43OO/ t QcmWT^0*L<, J;9»*L<tt, 
3/iQcm£AT-Cfc€>. ^yv\- • y - K±(C« 

< * 5 fc >?>mfRmg.ifi i v ^ fc e>n 

5. 1:*WIC(±, 0. 0 1 ca 1/cmVcm/tB 
±dS#£L< i , 5»*L.<l4 0. 5cal/cmVc 

14, flU ftAQM, ®A9^> *9J4X*9-V 

[0034] (i'w— • y-Ki o 5) 4>i— • y 

-Kl05tL-C(4 % • y-Kl04±^ES 

^fcLEDf^T'i o 3 k&mztiizmm&y 4 -y- 
b<Dmffi.&®zt><ox-hz 0 -?9>h • y-K±iras 

ttttfcii, vjyh - y- K^^fgnsic^ox, 
•r- • i )-h'<r>74 j r-tf>7 : '{^7'£-&zi!%m(omm 
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©g^Bsc^as-ets. mmvjv-ko&ms&i 

ffi©fi LT1. 6S&LhlOS£JLT 

[ 0 0 3 5 ] >T V?— • y - Koftttttfra* ©«ttfc 
Jgj££*5fc©Kli, *fe*»t»y-K« 7W-A©Jg 

to-fyt- • !>-K«r#j*3*fc*lC'f • y- 
K±S©-fB5$:HiJ5r4fcJ:oT^j£$it:Tfc&v\, $ 

IBWffc#lJt3tt5 1 4 1> "Ct So 
[0 0 3 6] y-Ktt, C& 

5#v^-r ^?>fir-* 4 ©»«ttftWBftei(Mfc»* 

OO^DcmfilTWSK, iU»*L<li3MQc 
mSrpC&5. rfifeOftttfcWfc-ttftfi LT(±, 
ft, #3, ftA9S3, »A9fflXtWH, &, «*r*y*L 
fc7VW$ = !7A, ft, #Pg##lf P>*x5. 

[0037] mu^mmuu i o e ) 

T**)S^«tt!7-r+-l 0 6tt4*4 LTtt, LEDfy 

iLTttO. Olca l/cm 2 /cm/m«* 
L<, ±9#*L<ttO. 5ca 1/cmVcm/t 
«Jb-e*>5. *fc» fE^fcfc**r%JtL-C*«tt!Mir 
-©»3\ $f*L<li, EgOl 0/imfiLh, ©4 5/x 

©&&£ffl^fcgStt<7^ir-a^l:fc>lx5. ^©£5 

fc*Mttt!7 *LEDf^/©tIt, -f/j- 
• y-K*4*4, SrIMi'-tf 

5. 

[00 38] (*-/PK»Wl 0 7) ^HtWtl 0 
7ii« $Bfe£H©&fflfflj£K£CTLED^;>:/l 0 
3, ^IttI7^t-10 6, SjfcttJM^tfSftfca- 

t^^SBI 0 2 4if^S|5a»b«»-t-5fc»lc»an: 
K»75rt*T*#5. *-*H»M 0 7tt, #«8fJJg 

wet*ma<r>mmz.-tz z t k a o x l e Df - y ^»e> 

©*#***£**: 5 9 -f 5 wsXVi&tn 

fc-BrSrtAJ-etS. Sot, *-^KSMmaSfW! 
Lfc*jgtL-Ct,J:v\ jWfc&KH, dbt^XJgtfc, pa 

Jgft if *tv h Sr«»iB*^J>frfc»4 if is^lf ?>lx5„ 
*fc, LED^>^?>©3tSr*3fe$*^>Xjg«SrS 



T, *R36M©fetfe>»*!l©3»*AS#«J:^:t<*5t© 
[0039] Ka*f©=ilr*«J»**4 LTtt, £4 

Lt^^v'Mst, ^yrftfjji, =-w,e4*©it$£ 

L E D f - y -ffrh ©Jg |SH4 Sr^fq $ -UrSil^ £^1" r 
4fc-C#5. ttltffl©Jl#tttm 4 LXtt, 

y?^ iwtf-^y, mtT/v*~v&^ mmmw 

tffl^t»*4*5ii t>-et 5. 

[0040] (££404) LEDf^OS^S 
ffl©S«4 0 3i:L-r(±, LEDfy^OSWSg 

5. -©Ipft^K^TKi, ^©led^t'St 

©&*&*##< £5. LED^y^bCfRSr-HMSffc 
tf$-f. **:S*«WSr»JIBfK:«&-fc»»:S*i!ert*b 
:^»©»£ttft*SK»#fe4if©£fl:*a- 
CS*5lfr£t>$>5. 

[0 0 4 1] Lfciiot, pgftBla»*Ritfc*#&jft 
Jf£=fr-f5&4S4L-Cli, «HRH£©ffti.S3fi*K«r^ 

^ if t ©**tti»«fil * w t 

1x5. Z<0£5KWikWlQ&&&-f2>ffl8LmfiLttnb L 
Til, t5S?^Sfc ^aSr^-^lCLJfe^S:^ 

9HMtt#ttttlBfi«i»%ai^lf&lx5. rix?>©S 

ASnrn-cfes. t?? y^^stR-ce?LBBts«©ai 
*, brnwRx-K.-fisxtox. ^mmmm&xnmifefc 

W\C i D OflttW P §15 4 E»SS AS-flcft; Lfc L E DS^SS 
tf»*K»rt S*5 w 4 *s-Ct 5. 
[0 0 4 2] <$fc, JSfH4^S8«tt©^»i*3^TT/WS 
•^Sr±4Lfc-fe?5y^^S«^J:»)#*Ll\ 
led, JS^*&*© 9 o ~ 9 6 SftM^r/w^ i-Xi> 9 , 
«S»IWW4 UTttft, ^/^, -^*->t, *^rx 

tfS/U *^d54~l 0fil:%^3!)D$lxl 5 00^17 
0 0t©ffi&©H-C&ij!§$-tt:fc-tr7S y^^SS, 

»»*©4 o~e omm%#Tfu*-)-xmii®mt lx 
6 o~4 omm%<nmmm*. a-^^^F, 7^- 

/Wryj h, A7-f h^^^^ljn^tus 0 0~1 2 0 

ot©ja*«5H-ejS&e$*fc-fe7S y^^s«^-e*> 

5. 

[0 0 4 3] w©i5*SSll, ^^©^y-^v— 
hSPg-ca*©^^4 5-4*s-e#5. BaiRtt, 9> 
>f*=r>*?* y ^^/i 4*KifcSAJR€r#lg/V v^- 
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^ y - h &«/i-r s r. t rptatt<D§B p ms^ffi^ 

[0 0 4 4] ««fflO ^y hfctt, Cr 

2 0 3 , Mn0 2 , TiO z> Fe 2 0 3 4^^y-yi/- 

h § flcjc^ j«^tiao xm& £ jifc»iR*ffi« 

3t**©»*Sri9Bftfc"&5rfcK:t4a. Rattle 

»»Lfc^9y-3&5*Jia5<OSrRF±i-5t*^ LE 
D 5/ (nmiltzmWL Lfc v *«SHtw3 Sic J: 9 
&££>;?xSo Lfc^o-C, Dfl*tBSP«©«Stt, 0. 3 
mmHl^ffSK, 0. 5mm£U:2. Ommaft* 

[0 0 4 5] mL<Dm#Mun\t, LEDfy/, «ft 

tt8«sw i ttxm 2<o=-T4> ?wi zzfim 

y ^i: !7 ^Ir-*^* if -c«i 

aiCJSC-CttftRWS^fc^-C*, 16xl6^24x 
rfcsW-Ct*. EflttMP«OKy h try*-* 4 mm^T 

<Db-fZZb&XZZ 0 4fc, -OJ:5*Sfi*rffl^fc 

a* oBa***-?* 5 ffeft l e Df w * ^ mm 

t-rartWCSS. LED^y:/i»HS»fc0>S* 

tt«Wfttt«riBftif^J:ortT5rt*-e#a. Jltttt 
^Jfb^^o 7x-^^yLEDfy^ft!flc 

[004 6] *tz. mK±\mr&,ztnt&M\z& y mm 



[oo47] ( l e Dm^mw) *H»M<0**«S* 
fflv^LED$*8©-«!IS:«t. *W8WK:*3V*-C 

tr5-£fc-C#5 e 6Iffl©LED*/7itt, 
EO*3fe£fi-?feS3&#*W KS:^ h y * *tfcfc 

Sr^-rsatgitCLED^y^SUfn-x^V^aSr^r 

SKft[BlJ&&LED*^&tt, ttftft£tttt£ft«. 

M (Random, Acce s s x Memory) b* 
RAMjcE«Snaf f -^d*bLED**«S:0f3E©W 

0Bf4, RAM«cBB«Sn57 f -^^b»*Kllo^<r 
[0 0 4 8] £<0J;5** &SM!<BLED*^«ttRG 

Kowtt^sfetpfcaif^ftv^^^u^i-rsr. 

^tfflv^LEDS^S^Jt^AM^Wi-aW*^^ 
[0 0 4 9] 

(3klkMl) iM^^4 6 0nm(OIn o>4 Ga 
0 . 6 N^»ffSr»jtJlfcUfcLED^!x7 p «:ffi^fc o L 

(hy^^^y^A) tm i (hy^^/u-rv 
TX*b&\z.m\^ MocvDfctiwy^Aift:^ 

h^fc US i H 4 tCp 2 Mg b. *®*)Wx.Z>Z.b 

M-e*5Nl»ttt«:tt6GaN, % 
^®rfc5 I n G a N> »1^7y KiTfc^Pfi 
itt$:ft5AlGaN, S2<^)3y^^Mt$>5P 
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SSMWtfc^l-S G a N &*ti?tiB&£ltX fe 5 0 

gS03nmi:lT$)5o ) 
[0 0 5 0] ay^^KJ:9PN4HHI«*B*»ffl 

[0 0 5 1] — * % y*bfc«R!l-K7U~A* 

h • V - KXtM • y-Ki, £*;h,€ft&;»-? 
t7^^-^yr f ^^>/Lm^»ji«r®ofc: 0 LEDf 

^ICftAL^ &A&, 1 2 5t:jBll*|IB"C«{b* 

[0 0 5 2] t3fe*tfi, Y, GcU Ce<^t±S7n^ 

i4oo° co«a*-c3«piw»*uT««a*»fco $ 
/&n p n £7k*^-/^/^L-C, 8sj* % #Jffi, ftfe §m 

[0 0 5 3] *J*S*tfc (Y 0-4 Gd 0>6 ) 3 A1 5 0 12 : 

ceBjwMoMtt. =#*umm oomaessr* 

• y - w y^-efcsi i on^f >f y^±i:a 
A£it:fc 0 &A&, %KVoS&tt£titz®tii*l 3 0 
tini»IB*WfcS*fc. ^5bti5 (B) <d*o<, 

fc, LED^y^^JMBfrftflUSA, *»Xt/Wf 

©tfca**jr«>=i-^-f ^^«3»»i*s*Lfc y- 

^-ASr«lAUa*tt3:#i/*«HBtjBAa, 150t 
5«p|RMcrmbS*fc 0 r. o Lxm i ©»**#36B-e 

[0054] r5Lr»bjtfceft**»jftBriB*»* 

/c 0 feiaS8 0 8 0K, Ra =8 7. 4 

Sr^Lfco ffl«jSSr0*d»?>l 8 0**-C4 5 

&#5fe£££ai£L*: 0 I f = 6 0mA, Ta 

= 2 5t;^<0I^f*»£firofco 

[0 0 5 5] (JtttWl) »103-f-f^»t»lJ 



^t»rtbfesw», sitm t^«ictTg{b^y 

* A*{fc^«*»ft:-C fcSLEDfy ^WEB * 
yy^KtJSWiU (Y 0 . 4 Gd 0>6 ) 3 Al s O 
12 : C eB3ft*^W»«r^UB^4*fc. cHt 

H6 2fct;H7t^i- 0 B7fc*5V^r»4, 3iiS#Il££¥ 

[0 0 5 6] (XHM2) Ky h^hy^^tttCMttM 
RSPSr#i-5E*S£«£ LX±y % 
fc 0 M^MP«F|5fi^7^y^^S^3i«FlcEj»S^« 
V^M^y-v^-h + 5rt r^fig £ iirfco 
16xl6Ky h y **0|!OttHnft0>K? htfy 
f-^3. Omm, mn&&*2. Omm^ BHPffiffiS 
SrO. 8mmafc 0 4Sli4 8mmft©SStLfc. 
Ej»gfi> ^^^^-rV^/M y^-Sr^fao^^ 

^ y - Vi/- h (eft, S«(D3yh7^ hfpj 

«itlcJ;o«75y^^fflRfti*S*fc 0 E$ 
BttKy h^hy*^fc*t*Ufc3*^ ffi***ltt 
L*ffiWtN i/Ag> s/*£ifeLT^£ 0 t?^^^ 

Pg&Ste, TSUI. 7mm0, iBSBBlPSSgW: 2 . 
3mm0*?&5 o 

[0 0 5 7]-*, *«#»««*SLEDfy^ 
£LT, ±S jt ^ ^ * 4 5 0 n m © I n 0i 05 G a 0# 9S 
N*NW**ffiV*fco LEDf^lt »»Stfct77 
^gS±t£TMG (hy^^jtfy TM 

i (hy^f/wy^^A) b*#*jwk- 

^h^Sr*t!)7^t*|:«U MOCVDSrC 
Bfls* y * A3Mb^¥W#*j«S S - t \c£ «9 « 
***fc 0 K-/^h^iUSiH 4 iCp 2 Mg 

*y !>A*w#fcpffliilBttt#i-6B{fcar3 

riW«4 0 0t:£)L±-eT^-/vS-fr"C*>5o ) 
[0 0 5 8] =y*>?KX9Pf1*^t&m*Mm 

&£ittz 0 z o Lxmxi.&iit^mft'}^-**? 

fee ^©g 2 5 m mWM * L E Df 7^#ti t , 
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f-H yfUkLXi/V 3-v»Jfg*jtAS*l 3 0tl 
0. 4 mmffoo/c 

[0 0 5 9] l&ttfeRte, Y, Gd, CeO*i 

y * * i UT 7 y fl:r * A £ S3- UTitflSlCig 
«S*«t» 1 4 0 0° COUC-CSlHIIIML-ClbU 

$£», **fc«*»LT»*3*ft. »J*$ii*: (Y 
o. 5 Gd 0 . s ) 3 A1 S 0 12 : CeSjlMRl OfiStB, 
!> =>->8tflg9 0mSlfBSrJ:<S-&L-C^7 £tf 

■*^**ftfc«HI*:l 3 0tll»We«fl5S*LED 

0. 4 mm-C&ofco *fc, CIW^OL EDS*S<0jf 
5 j/^^XtE<OBC*2. 0mmLi>4<, «&# 
1! L E D 7 Vfmm A * -f U-f US t fttft LT^ffi 

[0 0 6 0] COLEDS^Si:. AAJtiS^r- 
*&-B#fti;:f2t§£-fr5RAM (Random, Acc 
ess, Memory) S.t^R AMI^|2tS$tl/2)'7 f — 9 
frb%%9*4^Y*mil<nW%ii\cM&iStt1t)hn 
RlPfi-S-SrSSI? -f £RMiM*|p|B t pg»J^ll]K©ta^ 
y*-v^*H-C»*y-f *- K*A*r&*« 

SSKS*-CLED^KBSrfl|^Lfco LED&jj*«ifi 

ofc. 

[00 6 1] 

t*WO«*] #E3§W©it:*reiK:fe«tf>«lj££-f-S 

[0 0 6 2] *R36W©fl*JS2|B«0«^i:1-Sc:t 
ictor. J:t)i«Waic<t«tt©il5v^3t^Si:-t-5r 

[0 0 6 3] *SIS^ro|S*JS3E«cO«figi:-f5rt 



[0 0 6 4] :ffl«n0lll*)X 4 ettoffitt 

[0 0 6 5] :HBM«>ft*a5B*0«MtJ:1-«£& 

wot, £9xmi/9iirajMTO?fcfi&*K: 

[0 0 6 6] *B»MOS!*«6|B«0«^ti-5ri 
KioT, AII«E.oMIBI(c»A^ne«LED«7«j: 

[0B©fB*«aw] 

[01] Bid, *KI6M©|83t»e«r*Lfc8Ete»fffl 
0-C&5,, 

[0 2] 0 2(4, ^38WroB'J<0|83fe£e£^Lfc«ll& 
(SrB50-Cfc3o 

[0 3] 0 3tt, :MfMe*3feSIE*JftaLfcLED 
[04] 04(4, H3©A-A»fffi^SS»t5fflS^W/<« 

5SWISrE0-C;fe5. 

[0 5] 0 5(4, 4tt£H0flU!i*ttni-3fcft«>83: 
WE9rffi0Tfc ►) , 05 (A) (4, Jtttofcftlc^LfcfS 
3t^EO»rffi0-Cfe!9, 0 5 (B) «, *g36^©mS; 
fi«3»fffi0-e* 3 5 o 

[0 6] 0 6(4, %mmi k\tiimi<o®mibz&t 

li^fcot, 06 (A) tm&W 1 (Dfegffi^Sr^ 
U 06 (B) #tt*« 1 

[ 0 7 ] 0 7 14, gflffll 1 k \mm 1 WIUSJKtr 
«M 1 Sr^-f, 

101, 201, 401- • -Ilffla-f^^S 

102, 202, 402' • •»203-f^y/fli 

103, 203, 403* • ■ LEDf 5»7" 
104 - • • t »7 V h • U — K 

10 5- • • >f V-J— • J) — K 

1 0 6, 20 6 • • • ftftftttRftfr 
107 •• • YWft 

2 0 4 • • • fl-SBSS 

2 0 7 * • • /<y>r— *J 

4 0 4 • • • 

4 0 5.-- aj#iB& 
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